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REPORT OF THE SAITHE (COALFISH) WORKING GROUP 
1, PARTICIPANTS 
R M Cook United Kingdom (Scotland) 
T Jakobsen Nor>·ray 
H i Jakupsstovu Faroes 
B W Jones United Kingdom (England) 
A Kristiansen Faroes 
p Lewy Denmark 
J McGlade Canada 
B Mesnil (Chairman) France 
J B Perodou France 
H H Reinsch Federal Republic of Germany 
S A Schopka Iceland 
0 Smedstad Norway 
K Hoydal attended the meeting as ICES Statistician. 
2, TERMS OF REFERENCE 
At the 71st Statutory Meeting of ICES it vras decided (C,Res.l983/2:8:2) 
that the Saithe Working Group should meet at ICES headquarters from 




assess catch options for (a) the saithe stocks and (b) cod and haddock in Faroese waters inside safe 
biological limits for 1985 and, where meaningful, 
for 1986, 
take into account the levels of predation mortality 
implied by the results of the stomach sampling 
project, 
analyse the effect of changes in the data sets of 
weight at age and age at first maturity on the time 
series of stock and spawning stock biomass. 
In addition, the Working Group was asked by ACFM to consider possible 
alternative methods to improve the fishing pattern for the North-East 
Arctic and the North Sea saithe, 
3. LANDINGS OF SAITHE IN THE NORTH-EAST ATLANTIC 
The estimated landings of saithe from the North-East Atlantic (Table 3.1) amounted to 462 000 tonnes in 1982 and 448 000 tonnes (provisional) in 1983. These figures indicate an increase in catches 
as compared to the late 1970s, but they are still much lower than the 
peak landings in the period 1970-76. 
4• NORTH-EAST ARCTIC SAITHE (Sub-areas I and II) 
4.1 Landings (Table 4.1, Figure 4.1.A) 
The provisional estimate of landings in 1983 is 158 206 tonnes, which 
is 20 000 tonnes less than in 1982, 
4,2 Age Composition (Table 4.2) 
The age composition from Norvregian landings in 1982 was revised after 
the 1983 Working Group meeting, A new assessment was presented to 
the ACFM and used as a basis for the recommendations. Subsequently, 
only minor revisions have been made to the 1982 data, Provisional age 
compositions for 1983 were available from the Federal Republic of Germany and Norway, accounting for 98% of the landings. 
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4·3 Weight at Age (Table 4.3) 
For 1960-79 the same weights at age as in previous assessments have been 
used, These are the same weights for eaoh year and are used for both 
catch and stock. For 1980-83, annual weights at age in the catch for 
each year are used for catch and stock weights, 
The weight at age data used in the yield per recruit and prediction 
calculations were derived by averaging the vreights at age for the years 
1981-83. 
4·4 Fishing Mortality and Stock Size Estimate from VPA 
4.4.1 Estimates of fishing mortality 
Quota restrictions on trawlers from countries other than Norway reduced 
the total landings by 60 000 tonnes from 1976 to 1977, but during the 
period 1977-83 landings have been relatively stable. Landings by main 
gears in the fishery - purse-seine, trawl and gill-net - also show the 
same stable trend from 1977 onwards (Figure 4•2). These three gears 
exploit different components of the stook, the purse-seine age groups 
2-5, the trawls age groups 4-8 and the gill-nets age groups 6 and older. 
The relatively stable fishery with each of these gears from 1977 to 
1983 indicates that the total exploitation pattern may also have been 
relatively stable during this period. 
For gill-net, no data on effort are available at present, and there is no 
other information about changes in the gill-net fishery in recent years. 
Also for purse-seine, no data on effort are available. Account made 
every other year indicates no significant changes in number and size 
distribution of the vessels taking part in the fishery for saithe in 
recent years. In 1983, there were market problems which may have reduced 
fishing effort by purse-seiners. Fishermen in the southern part of 
the area claim that the maximum landing size of 35 cm has restricted 
their fishing in the most recent years, which could mean reduced fishing 
mortalities on 2, and to a lesser extent, 3 year old fish. However, the 
geographical distribution of both the fishing and the year classes may 
vary from year to year, and this can change the fishing mortality even 
if the total effort is constant. It is, therefore, probably not 
advisable to assume changes in fishing mortalities unless there is 
evidence of significant changes in the fishing pattern. 
Although the total trawl landings from 1977-83 have been stable, 
Nor1vegian landings have made up an increasingly larger part. This may 
have changed the total fishing pattern for trawl, but variations in 
the geographical distribution of the saithe are just as likely to have 
caused changes in the fishing mortality. However, the data available 
do not provide evidence of changed exploitation pattern by trawlers in 
recent years. 
Data on effort and catch per unit of effort are available for 
11 categories of Norwegian trawlers for the period 1973-82, For 1983, 
data are available from the larger tra;vlers. The data from Division IIa 
are given in Table 4.6. For the side-trawlers the data for 1982 and 
1983 are not included in the table because errors have been found in 
the 1982 data, and lack of data from smaller trawlers makes the 1983 
data incomparable with earlier years •. For stern-trawlers, however, only 
the larger vessels are of significance, 
Following restrictions in quotas of cod and haddock in 1980, there was a 
shift in effort towards saithe by Norwegian stern trawlers which is 
evident from the sudden increase in cpue. A further increase in effort 
on saithe seems to have taken place in 1981. If the proportion of the 
effort directed towards saithe has been stable in 1981-83, the total 
effort by trawlers shows a slightly decreasing trend. The opue for 
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stern-trawlers from 1981-83 follows a similar pattern as estimates of 
the biomass exploited by trawlers. However, the time series is too 
short to be of any help in estimating the level of fishing mortalities 
in 1983• 
With little conclusive evidence of major changes in exploitation 
pattern and level of fishing mortalities during the period 1977-83, 
it seemed appropriate to run a separable VPA for this period. The 
log catch ratio residuals indicated that there may have been some 
changes in the exploitation pattern. Two ordinary VPA 
runs were then made, setting fishing mortalities in 1983 equal to 
those in 1977-79 and 1980-82, respectively. The two resulting 
exploitation patterns were clearly different and indicated a shift 
in effort towards larger fish for both purse-seiners and trawlers in 
the most recent years. It is not clear if this reflects a trend or 
a temporary change. Hmvever, the Working Group felt that fishing 
mortalities in 1983 were more likely to be similar to the 1980-82 
pattern than suddenly being changed back to the 1977-79 pattern. It 
was, therefore, agreed to use 1980-82 as a basis for both the 
exploitation pattern and the level of fishing mortality for 1983 and 
in the assessment. 
The result (Table 4.4) shows a higher level of fishing mortality in 
1980-83 compared with 1977-79, but an improvement in the exploitation 
pattern. 
4.4.2 Spawning stock biomass and recruitment 
Estimates of spawning stock biomass are given in Table 4·5 and Figure 
4,1,B. There is a decline from 1970 onwards to 102 x 103 tonnes in 
1983, the lowest observed spawning biomass in the time series. This 
level represents 72% of the 1983 Working Group estimate. 
Estimates of stock numbers at each age are given in Table 4.5, and 
recruitment at age 1 is plotted in Figure 4.1.B. The 1978 year class 
appears to be as large as those in 1973 and 1966-68, however the more 
recent year classes, from 1979-81, to be amongst the lowest in the 
period reported, 
Yield per Recruit 
The Y/R curve is given in Figure 4.1.c. 
1980-82 average exploitation pattern and 
age data as given in Table 4•7• Current 
at F = 0.55 is clearly in excess of Fmax 
4,6 Catch Predictions 
It was calculated using the 
the 1981-83 average weight at 
exploitation (F3-8 unweighted) 
= 0.30 and F0,1 = 0.17. 
The data used for catch predictions are given in Table 4•7• Average 
recruitment (Rl = 318 x 106 = average of year classes 1960-79) is 
assumed for the year classes 1982-85. The assessment gave very low 
values for the 1980 and 1981 year classes and both may be seriously 
underestimated, However, reports from different parts of the coast 
indicate that they are both clearly less than average size, and it was 
therefore decided to use the values from the VPA in the· predictions. 
The 1982 year class appears to be more abundant and the 1983 year 
class may be very abundant, 
The fishing mortality is assumed to remain at the 1983 level of 
F(3-8) = 0.55. Predicted catches and stock biomasses for 1984 and 
for a range of exploitation levels in 1985 are given in Table 
4,8, Predicted yield in 1985 and the spawning stock biomass for 
1986 are shown in Figure 4.1.D. On the asaumption that F remains 
unchanged from the 1983 level, the yields in 1984 and 1985 are predicted 
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to be 126 000 tonnes and 137 000 tonnes, respectively. Landings in 
1985 corresponding to Fmax are 85 000 tonnes, The ~awning stock 
biomass will decrease slightly in 1985 and 1986 as the effect of 
the 1978 year class declines. 
4•7 Comments to the Assessment 
Assessments on the North-East Arctic saithe in recent years have 
generally given increased fishing mortalities and decreased spawning 
stock biomasses compared to earlier assessments, With no useful 
data series on effort presently available, this trend may very well 
continue, The current regulations do not effectively put any limit 
on the total fishing effort and if there is an increasing trend, this 
is difficult to detect if no data on effort are available, The purse-
seine fishery represents a special threat to the stock because 
catches may not significantly decline before a recruitment failure is 
evident. 
4,8 Impr.avement of the Exploitation Pattern 
The exploitation pattern for North-East Arctic saithe cannot be 
significantly improved unless there is a reduction in the purse-
seine fishery. Such a reduction can probably most effectively be 
obtained either by increasing the minimum landing size or by imposing 
quota regulations on the purse-seine fishery, There are three 
different minimum landing sizes in the area, and the effects of an 
increase are very difficult to estimate. A total quota for the 
purse-seine fishery will probably mean that the fishery in the north 
with a later peak season than in the south will be most reduced. 
Since the smallest fish are caught in the south, this is hardly a 
desirable effect. Regional quotas or quotas by vessels may solve 
this problem, 
5· NORTH SEA SAITHE (Sub-area IV and Division IIIa) 
5.1 Landings (Tavle 5.1) 
Officially reported landings of saithe from the North Sea had declined 
to a relatively low level of about 120 000 tonnes in the period 
1979-82 but subsequently increased to 162 000 tonnes in 1982 (revised 
from a preliminary estimate last year of 154 000 tonnes). The 
preliminary figure reported for 1983 is 163 000 tonnes, which exceeds 
the agreed TAC of 158 000 tonnes by 5 000 tonnes. By-catches of 
saithe in the industrial fisheries amounted to 5 000 tonnes in 1982 
and 1 400 tonnes in 1983, 
5.2 Age Composition (Table 5.2) 
Provisional age compositions for 1982 used last year were updated, New 
data for 1983 were provided by Denmark, England, France, Federal 
Republic of Germany, Norway and Scotland. The landings of these 
countries together accounted for 163 000 tonnes out of a total of 
165 000 tonnes (WG estimate of total landings), As in previous years, 
the reported age compositions for the human consumption fisheries were 
summed and then raised to the total landings of the human consumption 
fisheries. The age composition for the industrial by-catch was then 
added to give the total for the North Sea. 
5.3 Weight at Age (Table 5.3) 
Weight at age data were provided by all countries which provided age 
composition data. National data sets of either age composition or 
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weight at age were adjusted to eliminate sums of products discrepancies. 
Annual average weight at age estimates, weighted by numbers in the 
catch, were calculated, 
Weight at age data have been reported annually only from 1979• For 
the earlier years a single weight at age array has been used for 
stock biomass calculations. SOP checks give significant discrepancies 
for the years prior to 1972, which could indicate that the weight 
at age data used may not be appropriate for these years. 
iofeight at age data as described above have been used to calculate 
annual stock biomass estimates for past years. The weight at age 
data used in catch and stock biomass predictions were derived by 
averaging the annual estimates of weight at age for the years 1981-83. 
5.4 Fishing Mortality and Stock Estimates from VPA 
5.4.1 Estimates of fishing mortality 
Separable VPAs v1ere made for a range of values of F (5), the fishing 
mortality on the reference age group 5 in 1983, and of S (14), the 
relative selection factor on age group 14. The analysis \vas performed 
on data for the years 1978-83 to exclude years w·hen there \olere big 
catches made by the USSR and when there were large by-catches from the 
industrial fisheries, A value of S(l4) = 0.75 was accepted as the 
value giving the internally most consistent selection pattern. This 
selection pattern and the table of log catch ratio residuals are sho1vn 
in Table 5·7· There appear to be no systematic trends in the residuals, 
but there are some high values in the column for 1981/82 which suggest 
a catch data anomaly in one of these years. It 1vas decided to use the 
exploitation pattern as determined by separable VPA as the basis for 
input F values for 1983 for the conventional VPA. 
Effort and catch per unit effort data 1·1ere available for French 
trawlers from 1974 and for Norwegian side-trawlers and stern-trawlers 
from 1978 and 1979 (Table 5.6). All three fleet data sets showed an 
increase in cpue in 1983, compared with 1982, and a reduction in total 
fishing effort. A VPA was made using F( 3-6) = 0.25 to scale the exploitation pattern determined from separaole VPA. The calculated 
F values for 1974 to 1983 were then oompared with the trend in total 
fishing effort estimated in French units (Figure 5.2). Apart from an 
obvious anomaly l·ri th the values for 1975, the F and effort values 
correlated well (r = 0.92, excluding 1975). As the trend in F values 
closely follov1ed the trend in estimated total effort, the trial input 
F values for 1983 v1ere considered to be acceptable. The calculated 
F values from this analysis are given in Table 5.4, and the trend 
of F(3-6) with time is plotted in Figure 5.1.A. 
5 .4. 2 Spa1ming stock biomass and recruitment 
Stock numbers calculated from VPA are given in Table 5.5, and the 
estimates of year class strength at age 1 have been plotted in 
Figure 5.1.B. The estimate for the 1982 year class at age 1 from VPA 
is considered unreliable, and for prediction purposes this year class 
has been assumed to be of average abundance. Also the VPA gives the 
abundance of the 1981 year class to be equal to the big 1978 year 
class. The i•Torking Group has some reservations about this estimate, and 
it is thought that due to sampling problems in 1983 the catch may have 
been incorrectly allocated bet1veen age groups 2 and 3· It has not 
been possible to confirm or to correct for this, but any error would 
not be expected to have any substantial effect on catch predictions. 
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Spawning stock biomass (Table 5.5, Figure 5.1.B) increased to a 
peak value in 1973 and then declined up to 1978, Since then 
spawning stock biomass has been increasing, probably as a result 
of the lower level of fishing mortality in recent years. 
5.5 Yield per Recruit 
A Y/R curve (Figure 5.1.0) was calculated using the exploitation 
pattern and the weight at age data given in Table 5,8, Expressed as 
the average fishing mortality on age groups 3-6, Fmax = 0,24 and 
Fo,J, =i:~O.l4· The curren::t level of F is estimated to be 0,25. 
5.6 Catch Pi'edictions 
Input data used in the catch predictions are given in Table 5,8, 
Recruitment of the 1982 and later year classes has been assumed to 
be of average abundance as no pre-recruit abundance data are 
available. 
The catch for 1984, predicted on the basis of no change in fishing 
mortality, is 185 000 tonnes, which is close to the TAC agreed for 
that year of 180 000 tonnes, For 1985, catch predictions have 
been made for a range of values of fishing mortality, and the results 
are given in Table 5·9 and are presented graphically in Figure 5.1.D. 
5·7 Possibilities for Improving the Exploitation Pattern by increasing 
the Minimum Landing Size 
The current minimum landing sizes are 32 cm in the Norwegian zone 
and 30 cm in the EO zone. The corresponding minimum trawl mesh 
sizes are lOO mm and 80 mm. Using a selection factor of 3.8, the 
50% selection lengths are 38 cm and 30.4 cm, For trawlers, the 
minimum landing size can be related to the minimum mesh size, 
However, the purse-seiners, which take the majority of the smaller 
fish, use non-selective gear and tend to catch fish mainly in the 
30-37 cm length range. A significant increase in the minimum landing 
size is likely to affect the viability of the purse-seine fishery. 
6. ICELAJIDIC SAITHE (Division Va) 
6.1 Landings 
Landings of saithe from Division Va are given in Table 6.1 
and are shown in Figure 6.l.A. Since 1977 landings have been 
fluctuating without trend between 50 00.0 and 70 000 tonnes, The 
1981 catch was 59 000 tonnes, followed by an increase to 69 000 
tonnes in 1982, Preliminary figures for 1983 show a decrease to 
59 000 tonnes. 
6.2 Age Composition 
There was no need to revise the 1982 age composition used last year, 
Provisional age composition data for 1983 were available for landings 
by Iceland, which represented 97% of the total landings. These data 
have been used to calculate the age composition of the total landings 
used as input· for VPA (Table 6.2), 
6.3 Weight at Age (Table 6.3) 
Weight at age data were available for the Icelandic catch in 1983, For 
the predictions, the average of the catch weight at age data for the 
years 1981-83 were used for both catch and stock biomass calculations, 
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6.4 Fishing Mortality and Stock Values from VPA 
6.4.1 Estimates of fishing mortality (Table 6.5) 
The Icelandic saithe fishery can generally be divided into two com-
ponents, i.e., gill-net fishery during the winter season, and a trawl 
fishery throughout the year. The gill-net fishery, Ylhich accounts for 
1/3 of the total saithe catches, exploits mainly the spawning saithe, 
whereas the trawl fishery is more directed towards the age groups 4-8. 
This fishery accounts for about 60% of the annual total landings. The 
saithe fished by trawlers are more or less by-catch in the fishery for 
cod and redfish. Depending on the availability of saithe, cod and 
redfish, the exploitation pattern on saithe may vary from year to year. 
:Bearing this in mind, the Working Group decided that the use of 
separable VPA to estimate fishing mortalities was not an appropriate 
method as it assumes a constant exploitation pattern. It was, therefore, 
decided to use the same method as the Working Group has used in the 
most recent assessments, i.e., to determine an exploitation pattern from 
a reference period (1978-1980) and then to scale this to the estimated 
level of fishing mortality in 1983. 
A plot for F(4-8) derived from this VPA versus effort of Icelandic 
trawlers diverted to saithe (Table 6.6) showed no clear relationship (Figure 6.2.2). On the other hand, there vras significant correlation (r = 0,87) when the cpue was plotted against the biomass of 5-8 year 
old saithe plus a 50% proportion of the biomass of the 4 year olds (Figure 6.2 ). This VPA was adopted and the calculated F values for 
earlier years from the VPA are given in Table 6.5, and the trend in 
F(
4_9 ) with time is plotted in Figure 6.l.A. 
6.4.2 Spa,.ming stock biomass and recruitment 
Spawning stock biomasses are sho'vn in Figure 6.L:B and Table 6.4. 
After a decline from 1969-77, the spa,ming stock biomass appears to have 
stabilised at a level similar to that in the mid-1960s of 160 000 
tonnes, 
:Back-calculated estimates of recruitment at age 1 are plotted in 
Figure 6.l.:B. Recruitment has fluctuated in recent years without any 
clear trend. Information so far available indicates that the 1980 
year class is a poor one, Therefore it has been set at the same low 
level as the 1978 year class (22 million at age 3) (Table 6.4). 
Accordingly,the F inputvalue for this year class at age 3 was adjusted 
to give this result. No information is available on the strength of the 
year classes recruiting to the fishery except for the 1981 year class 
where there is some preliminary indication that this year class is at 
least of average size. For the catch projections, the 1981 year class 
was set at the same value as the long-term average (R3 = 49 000), but 
the 1982 and 1983 year classes have been taken to be equal to average 
abundance of 3 year olds in the recent 1976-80 period (R3 = 37 ooo). 
6.5 Yield per Recruit 
The yield per 1-year old recruit and spawning stock biomass per recruit 
shown in Figure 6,l,C have been calculated by using the exploitation 
pattern and weight at age data given in Table 6.7. Compared to the 
present fishing mortality, F(4_9 ) = 0.34, the reference values Fmax=0.42 and F0 , 1 = 0.16. 
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6.6 Catch Predictions 
The input data for catch projections are shown in Table 6,7. The 
projections are based on the 1978-80 exploitation pattern which was 
also used as input to the VPA. 
National catch quota on saithe in 1984 is the same as the recommended 
TAC of 70 000 tonnes, thus F(4-6) was set at a value of 0.46 in 1984. 
Due to a restricted cod fishery 1n 1984, it is expected that the 
enforced quota on saithe will be taken. The results of the catch 
options for 1985 and the spawning stock and total biomasses in 1986 
qre given in Table 6,8 and Figure 6.l.D. 
7• WEST OF SCOTLAND SAITHE (Sub-area VI) 
7.1 Landings 
Officially recorded landings of saithe from Sub-area VI are shown in 
Table 7,1, French landings recorded in Bulletin Statistique for 
recent years (1980-82) have been lower than scientific estimates of 
landings. It was felt that the scientific estimates were more 
representative of true landings, and these figures were used in the 
assessments, Estimated landings for the years 1980 onwards have, 
therefore, been revised upwards by about 10%. The trends in landings 
are shown in Figure 7.1.A, Landings in 1983 are estimated to be 
26 127 tonnes, which is a small increase over recent years. 
7.2 Age Composition (Table 7.2) 
Age compositions for 1983 were provided by England, France and Scotland 
and they accounted for 97% of the total landings, Minor changes and 
corrections were made to the catch at age data from 1981 onwards in 
line with the revised total landings. 
7·3 Weight at Age 
Weight at age data for 1983 were provided by England, France and 
Scotland. The estimated mean weights at age for 1983 shown in 
Table 7•3 are similar to previous years. Values of weight at age 
used in predictions are shown in Table 7•7 and are the means for the 
period 1981-83. 
7•4 Fishing Mortality and Stock Values from VPA 
7.4.1 Estimates of fishing mortality 
Estimates at previous Working Groups have indicated that fishing 
mortality on the West of Scotland stock is low and is not sub-
stantially different from the assumed natural mortality of 0.2. It 
should be noted that a characteristic of VPA is that it is con-
vergent for Z at age regardless of input mortalities. This means 
that Z also has a low value and makes estimates of F very sensitive 
to alternative hypotheses about M. 
No demonstrably effective methods for determining terminal Fs for 
this stock are known to the Working Group. A self-tuning method 
was, therefore, adopted, Mean values of F at age over the period 
1979-81 were used as input values to VPA and iterations were per-
formed until the new calculated means differed neglegibly from the 
input values. Fs on ages 1 and 2 were then adjusted to reduce 
recruits in 1982 and 1983 at age 1 corresponding to the mean recruit-
ment for the years 1977-81, This particular solution depends on 
the assumed value of F on the oldest age group of 0.1. 
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A nevr cpue index based on French data \vas presented to the i'lorking 
Group. This index is based on data disaggregated into area and time 
strata and employs a multiplicative model of the kind described in 
the Working Group on the Use of Effort Data in Assessments (Anon., 
1981). The index was used to derive an index of overall international 
effort (Table 7,6 and Figure 7.2). The index of effort indicated a 
continued decline, lvhich is reflected in the value of F(3-6) 
Decreasing terminal F in VPA in order to reproduce the effort changes 
more closely vras unsuccessful, 
7 .4.2 Spa1vning stock biomass and recruitment 
Historical spawning stock biomass figures are shown in Table 7•7 and 
Figure 7.l.B. The estimates of spawning stock for the years 1977 
onwards indicate a gradual declining trend though year classes 
recruiting to the spavming stock in the future are likely to check 
this trend. 
The estimated number of recruits at age 1 is shmvn in Table 7.5 and 
Figure 7.l.B. For catch predictions a recruitment value of 26 000 
\vas used for 1984-86, which approximates to the mean value for the 
period 1977-81 obtained from VPA. 
7·5 Yield per Recruit 
The Y/R and spa1vning stock biomass per recruit curves are shovm 
in Figure 7,1,C.The analysis suggests that the present level of :F( 3-6) lies between F0 1 and Fmax (see Table 7.8) and is close to Fo,l• Management recommendations in recent years have assumed that the 
level of fishing mortality is close to Fo,l (Anon., 1983). It should 
be stressed that equally valid alternate hypotheses concerning natural 
mortality alone can radically alter the level of fishing mortality 
in relation to Fo,l obtained from the Y/R analysis (see Appendix). 
The analysis presented in Figure 7.1.C offers no basis whatsoever 
for assuming that F93 (3-6) ~ Fo,l• Status ~ recommendations 
should be made without reference to Fo,l• 
7.6 Catch Predictions 
Input data for catch predictions are shown in Table 7•7• Catch options 
for 1985 are shown in Figure 7.1.D and Table 7,8, Status~ catches 
farl984 and 1985 are expected to be 25 000 tonnes and 24 000 tonnes, 
respectively, 
7•7 Separable VPA 
Trial runs were made using SVPA for the years 1976-83, Log catch 
ratio residuals were generally rather high (e.g., see Table 7.9 ), 
Values of terminal F which produced declining trends in time of F(I) 
comparable to effort data 1vere lo\of and implied very lo'I'T fishing mor-
talities in 1983 (:F3-6 = 0,07). The fishing pattern calculated by 
SVPA was similar to that obtained for the conventional VPA as 
expected, The value of using SVPA for this stock is inconclusive, 
In view of the high residuals and exceptionally low F suggested by 
the method it was not used in the assessments. 
8. THE DEMERSAL FISHERIES ON THE FAROE PLATEAU 
8.1 Catch and Effort Data 
Based on the Faroese FISKHAG statistical system introduced in 1973 
(see Coop.Res,Rep., No.91), catch and effort data are available for 
the Faroese vessels fishing for saithe, cod and haddock on the Faroe 
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Plateau, For the smaller boat groups these data are available by 
trips, and for the larger vessels by hauls. 
The data have been split on vessel categories, the details of which 
are given in Table 8.1. In this table and Figure 8,1 the trends in 
nominal effort and corresponding catches of the three main species 
are shown. The nominal effort is total effort by vessel category, 
irrespective of which species it has been directed at, A real 
problem, therefore, in using these data is how to account for eventual 
shifts in directivity, 
Although these data go back to 1973 it is difficult to make use of 
the data before 1977, because of the profound changes in the fishery 
in the Faroe area following the introduction of the 200 mile fishery 
zone. 
8,2 Statistical Analysis of the Catch/Effort Data 
The Working Group on the Use of Effort Data in Assessments (C.M. 
1981/G:5) had a look at these data. They tried to estimate the catch 
rate of cod as a result of a vessel category factor, a month factor 
and a year factor. The result showed good general correspondence with 
trends estimated from VPA analysis. 
Some later runs on the data show that the fleet category factor 
explains a large part of the variation. 
The question about the directivity of the effort might be solved by 
including an area factor. A change in directivity would be expected 
to show up also as a change in fishing area, 
During the meeting it was not possible to make any closer analysis of 
the data. 
The Group recommends that for next year a more thorough statistical 
analysis of the effort data should be ready prior to the Working 
Group meeting, as the time available during a Working Group meeting is 
far too limited to perform any analysis in depth of the basic data. 
This analysis should attempt to correct for changes in directivity, 
so the effort data can be correlated with the fishing mortality on the 
different species. 
8.3 Qualitative Description of the Different Demersal Fisheries 
Before describing any further analysis, a qualitative description of 
the characteristics for the main vessel categories is given below. 
The catchability of the two long-line categories would not be 
expected to have increased over the period 1977-83 because of 
technical improvements. The long-line fishery is a mixed fishery for 
cod and haddock and is known to have a lot of variability due to 
features inherent in the gear (saturation, influence of the relative 
abundance of the two stocks, bait quality and size, etc.), 
The two size categories of single-boat bottom trawlers would be 
expected to show an increase in efficiency due to technical improve-
ments and also to a learning factor as the Faroe area was relatively 
unknown ground for Faroese trawlers, when the Faroese fishing zone 
was established in 1977• From 1980 and onwards there is a shift from 
single-boat trawling to pair trawling, and the same increases will 
apply for the tvro pair travrl categories. 
In addition to the vessel categories mentioned there are gill-netters, 
hand-liners and open boats participating in the fishery, 
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The increase in effort by trawlers has especially meant an increase 
in the landings of saithe and other species (redfish and blue ling in 
deeper waters), but the smaller trawler groups have during all the 
years taken a fair amount of cod and haddock. 
Some special features in the 1983 situation should be mentioned, The 
relation of price/catch rates between cod/haddock and saithe went 
in favour of cod/haddock and in the spring difficulties in selling 
saithe at a reasonable price led to a stop in saithe landings for 
3 weeks. 
The fishery for cod and haddock will take place generally in shallower 
water than the main fishery for sai the, A movement of tra,vlers to 
shallower waters could also mean a shift towards exploiting younger 
age groups of s.aithe. 
8.4 Analysis of the Data during the 1984 Working Group Meeting 
Data for 1983 were only complete for some vessel categories. For the 
larger vessels, data for the first 6 months ,.,ere available in the 
database. Values for total annual nominal effort by the larger 
vessel categories were estimated by raising the half-year value by 
a factor calculated on data from the previous year. 
The Working Group agreed to try to use the total nominal effort data 
in the Rho-method (C.M.l982/Assess:8), It 'vas realised that it 'vould 
have been advantageous to use a model which made it possible to 
estimate changes in ea tchabili ty by fleets, but no program ,.,as avail-
able to make these calculations. It was also appreciated that the Rho-
method 'vi th total effort data does not take into account changes over 
the years in directivity and/or area-time of the fisheries of the 
different fleets. 
The Rho-method gave for all three species very unlikely results and 
it ,.ras agreed not to rely on it, 
The apparent changes in directivity (see below) might precisely be the 
reason for the failure of the Rho-method. 
8.5 Calculation of a Crude Index of Changes in Total Effort 
In order to get some use of the effort data, a crude index of total 
effort over the years was calculated by the formula: 
~. E79-8l,i X C83,~ 
~ - --~~E...;;8:..;,~..z.•.:::i ______ ... X 
F83 ~i c83,i 
I:. 083 · ~ .~ 
c83 
E83 ,i =Effort 1983 fleet i; 
c 79_81 ,i = Average catch 1979-81 fleet i, etc, 
This formula is essentially the same as given in the Appendix to 
the North Sea Roundfish Working Group report 1982 (C.M.l982/Assess:8), 
but using nominal catches instead of catch in numbers. The problems 
with the change in the directivity remain unsolved, The following text 
table gives some indication of the shift in directivity for two groups 
of single-boat trawlers: 
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Catches in numbers, per effort of cod and saithe for some 
selected age groups by two Faroese trawler classes. 
Trawlers < 1 000 HP Trawlers > 1 000 HP Year 
Saithe Cod Cod/Saithe Saithe I Cod Cod/Sai the 
(3-6) (4-8) I (4-8) ratio I (3 ... 6) ratio 
1980 37 8 0.22 27 
I 19 0,70 
i 
0.61 1981 30 9 0.30 71 I 43 
1982 82 11 0.13 33 i 41 1.24 
1983 56 40 0,71 33 
I 
65 1.97 
The calculated index of total demersal effort is shown in Table 8,2, 
Basic data for the calculation are given in Table 8,1, 
As it can be seen, the ood/saithe ratio more than doubles from the 
period 1980-81 to 1983 for both categories for the age groups con-
tributing the majority of the catch. It vras not possible during the 
meeting to estimate hovr much of this increase can be ascribed to a 
change in directivi ty and hovr much to changes in recruitment, but there 
can be no doubt that there has been a change in directivity. This means 
that by using the crude uncorrected effort index for calibrations of 
the VPAs, the fishing mortality in 1983 for cod will probably be under-
estimated and the fishing mortality for saithe overestimated, at least 
for the older age groups of saithe in deeper waters, 
9. FAROE SAITHE (Division Vb) 
9.1 Landings 
Preliminary catch data indicate a total catch of 39 274 tonnes from the 
Farce saithe stook in 1983 (Table 9.1, Figure 9.l.A). This is an 
increase of 8 294 tonnes compared to 1982, Foreign catches consti.tuted 
less than 1% of the total catch in 1982. The Faroese catch increased 
by 8 156 tonnes in 1983, 
9.2 Age Co•mposition 
Age compositions for 1983 were available for the Faroese landings only. 
The French and Federal Republic of Germany landings \•rere distributed 
according to the age distribution of catches by Faroese tra;ders of more 
than 1 000 HP. The Norwegian catch at age was estimated from Faroese 
gill-net catch at age compositions. 
9·3 Weight at Age (Table 9.3) 
The weight at age data used by the 1983 Working Group were used for the 
years prior to 1983. No weight at age data were available for the 
1983 landings. The 1982 data for 1983 gave an SOP discrepancy within 
3% of the nominal landings and \vere used in the assessment. 
For the predictions, the average weight at age used for the years 1981 
and 1982 was used. 
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9·4 Fishing Mortality and Stock Values from VPA 
9.4.1 Estimates of fishing mortality 
The exploitation pattern in 1983 was assumed to be average of the 
pattern for the period 1979-81, The level of fishing mortality in 1983 
vras chosen by using estimates of total effort for saithe (Table 8,2). 
The table indicates that the effort was constant for 1979-81. As the 
effort in 1983 was found to be 51% higher than the average effort for 
1979-81, F83 was estimated in accordance with this, 
The VPA results are given in Table 9.4, and trends in fishing mortality 
are shown in Figure 9.1.A. 
9.4.2 Spawning stock biomass and recruitment (Table 9.5, Figure 9.l.E) 
The spawning stock biomass has been declining since 1972, No independent 
estimates are available for the strengths of recruiting year classes, 
From the VPA the recruitment appears to have varied extensively with 
the recruitment of 1-year olds between 20 and 40 millions in 
the period 1961-66, between 50 and 70 millions in the period 1967-70, 
and betvreen 15 and 35 millions in the period 1971-78. In recent years, 
the 1978 year class is of the same order as the 1971-73 year classes, 
and the same seems to be the case for the 1980 year class. 
9.5 Yield per Recruit 
Curves of yield and spawning stock biomass per 1-year old recruit are 
plotted in Figure 9.1.c. Fishing mortalities in 1983 (F(4-8) = 0.45) 
is equal to Fmax' F0 , 1 equals 0.19. 
9.6 Catch Predictions (Table 9.7, Figure 9.1.D) 
Input data for the catch predictions are given in Table 9.6. The year 
classes 1981 onwards are assumed to be average of the 1970-80 year 
classes (Rl = 27.2 x 106), In Table 9.7, the yield in 1985 and the 
spawning stock biomass for 1986 are given for different assumptions of 
fishing mortality in 1985 on the basis that fishing mortality in 1984 
is unchanged from the 1983 level, 
The estimate of landings in 1984 and 1985 is, to a large extent, de~endent 
on the estimate of the 1980 year class. Assuming an average year class 
strength in 1980 will reduce the predicted landings in 1984 with 
approximately 7 000 tonnes, 
10. FAROE COD 
10.1 Farce Plateau Cod 
10 .1.1 Landings (Table 10.1) 
Preliminary catch figures indicate a total catch in 1983 of 38 119 tonnes 
from the Farce Plateau stock. This is an increase of 16 635 tonnes or 
77% compared to 1982. Non-Faroese landings of cod from the Farce 
Plateau were less than 1% of the total landings. The total landings in 
1960-82 are shown graphically in Figure lO.l.A. 
10.1.2 Age composition (Table 10.3) 
Age compositions were provided only for the Faroese landings, The 
Norv1egian and United Kingdom (Scotland) catch at age ,.,as estimated 
using the age composition in the larger Faroese long-liners' landings, The 
Federal Republic of Germany data vrere distributed according to the age 
distribution of catches by the larger Faroese trawlers (more than 1 000 HP), 
10.1.3 
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Weight at age (Table 10.4) 
As no weight at age data were available for the 1983 landings, the 
weight at age for 1982 was used, This resulted in a SOP discrepancy 
of 10%. For the predictions, the average weight at age for the 
period 1977-82 was used, Howevery these weights needed to be 
corrected by 10% to account for SOP discrepancies, 
10.1.4 Estimates of fishing mortality 
The fishing mortality for 1983 was estimated in the same way as 
for Faroe saithe (Section 9.4.1), using the relative effort 
figures arrived at in Table 8,2 (see also Section 8). This gives 
an F83 = 1.15 x F79_81 • The exploitation pattern in 1983 was set equal to the average exploitation pattern for the years 1979-81. 
10.1.5 Results of VPA (Tables 10.5 and 10.6) 
10.1.5.1 ~!~~!~~-~~E!~!!!l 
Fishing mortalities in each calculated from VPA are given in 
Table 10.5, together with input values for 1982 and for the 
oldest age group in each year. The trend in fishing mortalities 




Estimates of spawning stook biomass (age groups 4 to 10+) are given 
in Table 10.6 and shown graphically in Figure lO,l.B. The 
estimated number of recruits at age 1 for the year classes 1961-81 
are given in Figure lO.l.B. Estimates of year class strength from 
0-group surveys are not sufficiently reliable to predict the 
abundance of recruiting year classes and, therefore, the 1982-83 
year classes have been assumed to be equal to the average calculated 
for year classes 1961-80 (22.7 million at age 1), The current 
assessment indicates the 1978 year class to be above average and 
the 1980 year class of the same order of magnitude as the very 
good 1972-73 year classes, 
Yield uer recruit 
Curves of yield and spawning stock biomass per 1-year old recruit 
are plotted in Figure lO.l.C, using the data given in Table 10.7. 
The estimated fishing mortality in 1983 (F( 3-6) = 0.42) is larger than Fmax = 0.26, and F0 , 1 = 0.13, 
Catch predictions 
Data used in the catch predictions are given in Table 10,7, and 
the results are given in Table 10.8 and plotted graphically in 
Figure lO.l.D, If fishing mortality is maintained at the 1983 
level (F( 3-6) = 0.42), landings of 37 000 tonnes are predicted in 1984 and of 35 000 tonnes in 1985, 
These predictions depend on provisional weight at age data and are 
liable to be revised, 
10.2 Faroe Bank Cod (Table 10.2) 
The landings of cod from the Faroe Bank are presented in Table 10.2. 
No attempt was made to assess this stook. 
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11. FAROE HADDOCK 
The assessment was made for the stock of haddock for the total Faroe 
area (Division Vb). 
11.1 Landings (Tables 11.1 and 11.2, Figure ll.l.A) 
Landings in 1983 were 12 800 tonnes, which is a slight increase of 
1 000 tonnes compared to 1982. The landings were almost exclusively 
by Faroese vessels. 
11.2 Age Composition (Table 11.3) 
Age composition data for the Faroese landings from the Faroe Plateau 
were provided. These were used to calculate the age composition for 
the total landings from the Faroe Plateau and Faroe Bank combined. 
11.3 Weight at Age (Table 11.4) 
The weight at age data used by the 1983 Working Group were used 
for the years up to 1982. For 1983, no weight at age data were 
available, and for this year's landings the weight at age data from 
the 1982 landings were used. These gave a SOP discrepancy of 12%. 
In the predictions the average weight at age for the years 1977-80 
and 1982 was used (no original data were available for 1981). 
11.4 Estimates of Fishing Mortality 
The fishing mortality for 1983 was estim~ted in the same way as for 
saithe and cod in the Faroe area, using the relative effort values 
~rrived at in Table 8,1 (see Section 8), This gives an F83 = 1.22 x F79-8l• The exploitation pattern was assumed to be the same as the 
average exploitation pattern for the period 1979-81, 
11.5 Results of VPA 
11.5.1 Fishing mortality 
Estimates of fishing mortality in each year calculated by the VPA are 
given in Table 11.5, together with the input values for 1983 and 
for the oldest age in each year. The trend in fishing mortalities 
is shown graphically in Figure ll.l,C, 
11.5.2 Spawning stock biomass and recruitment 
Spawning stock biomass (Table 11.6, Figure ll.l.B) was relatively 
stable at about 60 000 tonnes up to 1974• Subsequently, the spawning 
stock benefitted from the recruitment of the abundant 1972 and 1973 
year classes, which increased the spawning stock to about 110 000 
tonnes. By 1981, the spawning stock had returned to a lower level. 
The estimated numbers of recruits at age 1 are given in Table 11.6 
and Figure ll.l.B, 
In recent years, the 1972-74 year classes were the largest on record, 
but the recruitment subsequently declined and the 1977 year class 
appears to have failed completely, and the 1978 and 1979 year classes 
have also been very small compared to the average. The 1980 year 
class seems to be above average, 
11.6 Yield per Recruit 
The Y/R curve given in Figure ll.l.C has been calculated using the 
exploitation pattern assumed for 1983 and the mean weight at age 
for the years 1977-80 and 1982, 
The present level of F( 4_6) = 0,28 is close to F0 , 1 = 0.29 and below Fmax = 0,60, 
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11.7 Catch Predictions 
Catch predictions were made for a recruitment level of 37•7 million 
1 year old fish (average of year classes 1966-80) for the year 
classes 1982-85, and using the input data given in Table 11.7. The 
results are given in Table 11.8 and Figure ll.l.C, 
12. PREDATION MORTALITY 
Reference was made to papers by Daan (1983) and Gislason (1983) 
reporting results of stomach sampling in the North Sea, The latter 
was more specifically devoted to predation by saithe and emphasized 
the low number of fish encountered during surveys, especially in the 
second and fourth quarters, and the limited range of length groups 
sampled, Both papers summarise results of predation~ saithe but 
not £g saithe. 
No quantitative evidence on cannibalism was available to the 
Working Group and its effect is undetermined. 
Thus, at present there are no adequate data available for estimating 
the effect of predation on the magnitude of natural mortality and 
its variations with time, 
13. COMMENTS ON WEIGHT AT AGE DATA 
For most of the stocks dealt with by the Working Group, constant 
weights at age in the stock have been used up to the late 1970s, 
and only in recent years were these weights estimated according to 
the values observedeach year in the catches. It is possible that 
weight at age could be estimated annually for the earlier part of 
the time series, If this were to be done, estimates of stock 
biomass may be changed, However, the magnitude or direction of any 
changes cannot be anticipated, 
Although highly desirable, a better description of maturity at age 
using an ogive instead of the usual knife-edge array is not 
possible at present; past values would still be more difficult to 
revise, since one may suspect that fecundity is very sensitive to 
environmental conditions. 
The appropriateness of mean weight in the catch as an estimate of 
weight in the stock on the lst of January is also questionable as 
the former is mainly influenced by the seasonality and geographical 
distribution of the different fisheries aimed at saithe and 
their relative level of effort in each year, while the latter should 
be independent of this effect. In addition, the cpnsistency of the 
catch weight data raises questions, since different countries 
estimate them in different ways and adjust either catch numbers or 
mean weights for SOP discrepancies. 
These effects are of minor importance for short-tern1 predictions, 
but the Working Group recommends that the data series of weight 
at age, as they exist in ICES data files or reports' tables, should 
be used with extreme caution for any other purpose, 
14, OTHER ITEMS 
The Working Group agreed to prepare for the next meeting a review 
of national fleets participating in saithe fisheries, either 
regularly or potentially during the mixed demersal stock fishery. 
This review need not be based on very detailed data, but should aim 
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at providing a synthetis of information on such items as physical 
characteristics of the fleet categories (number, length or power class, 
gear, possibly crew, and usual trip duration), seasonality and grounds 
worked. Comments on the evolution of these categories during recent 
years and, if possible, expected changes in the near future would be 
particularly useful to provide the Working Group with the necessary 
information, when trends in fishing mortality or fishing pattern are 
discussed, 
An example of the type of data required can be found in the report of 
the Industrial Fisheries Working Group 1983 (Doe, C,M.l983/Assess:7)• 
The review will be prepared by correspondance and eventually annexed 
to next year's report, 
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Table 3.1 Summary of total landings of SAITHE from the main fishing 
areas (in tonnes, whole weight). This table is based on the 
biological data supplied to the Working Group and used in 
the assessments. These figures differ to some extent from 
the official Bulletin Statistique data which are used for 


























(IV + Ilia includes industrial fishery by-catch by 
Denmark and Norway) 
Fishing a~ea 
I+ II IV+ Ilia V a Vb VI 
136 006 31 515 48 120 11 845 8 349 
109 821 35 489 50 826 9 592 6 724 
122 841 24 559 50 514 10 454 7 159 
148 036 30 300 48 011 12 693 6 609 
198 110 58 669 60 257 21 893 13 596 
184 548 73 274 60 177 22 181 18 395 
201 860 96 353 52 003 25 563 18 534 
191 191 76 759 75 712 21 319 16 034 
107 181 98 179 77 549 20 387 12 787 
140 379 115 550 115 853 27 437 17 214 
260 404 222 100 116 601 29 110 14 539 
244 732 252 619 136 764 32 706 19 863 
210 508 245 801 111 301 42 186 29 225 
215 659 225 771 110 888 57 574 35 812 
262 301 272 944 97 568 47 188 36 298 
233 453 278 126 87 954 41 578 30 949 
242 486 319 758 82 003 33 067 41 807 
182 808 194 858 62 026 34 835 28 554 
154 465 142 077 49 672 '28 135 31 535 
164 234 115 668 63 504 27 246 21 708 
154 379 123 445 58 347 25 230 22 102 
175 516 126 972 .59 001 30 103. 23 647 
178 327 160 430 68 923 30 980 23 722 
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Table 4.1 Nominal catch (tonnes) of SAITHE in Sub-area I and Divisions IIa and IIb, 
1974-83. 
(Data for 1974-82 from Bulletin Statistique.) 
1974 1975 1976 1977 1978 1979 1980 
5 47 1 - - - -
46 I 28 20 270 809 1 117 532 
7 119 3 156 5 609 5 658 4 345 2 601 1 016 
29 466 I 28 517 10 266 7 164 6 484 2 435 -




- - - -
152 699 I 122 598 131 6 7 5 139 705 121 069 141 34~ 1128 87~ 
2 521 I 3 860 3 164 1 35 
- I 6 430 7 233 783 203 - -
I 
7 075 11 397 21 661 1 327 121 685 780 
- I 8 - - - - -
3 001 2 623 4 651 6 853 2 790 1 170 794 
103 140 73 82 37 
- -
28 931 13 389 9 013 989 381 3 43 






8 413 7 224 
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Table 4.2 VIRTUAL POI-'UL!ITIUIJ A1•ALYSIS 
NORTH-EAST AKCTIC SA IHI f: 
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Table 4.6 North-East Arctic: SAITEE. 
Catch, effort and catch per unit of effort from Norwegian 
trawlers in Division IIa 1973-1983. 
Side trawlers Stern trawlers 
Catch Effort Cpue Catch Effort Cpue (tonnes) (hours) (kg/hou:r) (tonnes) (hours) (kg/hour) 
10 920 31 487 347 3 602 54 159 67 
13 878 33 026 420 4 837 91 398 53 
10 545 24 636 428 3 009 82 274 37 
11 594 27 854 416 5 060 114 430 44 
13 609 32 SOl 415 8 004 138 597 58 
10 048 25 823 389 13 077 169 930 77 
13 566 28 306 479 14 364 202 702 71 
11 935 23 396 510 25 390 108 727 234 
14 581 24 098 605 43 241 124 896 346 
36 489 116 868 312 
33 716 86 764 389 
--





LIST OF IfPUT VARIABLES F0R THE ICES PRE~ICTION PHOGRAM 
SAITHE-ARCTIC PRED 
FIRST YEAR: 1984 





1966 31 oOOO. 
AGE STOCK SIZE 
thousands 
MATUf<ITY WEIGHT IN 








1 3 1/.JL)[l 0 • 11 O.lliJO 0.2 0 0.0011 ll.2dll 0.2 tlO 
2 26f'J356.n n. 12 n 0.20 O.OO!"J 0.510 o. 510 
3 ltll64.0 0.4~0 0.20 u.ouo O.o3U n. o3 o 
4 31395.fl 0.570 :1.20 o.ooo 1.320 1. 320 
5 25971.0 1). 740 0.2 L) o.uon 1.970 1.970 
6 2,P,717.0 0. 5ol1 0.20 1 .OOfl 2.69[1 2.690 
7 3692.0 1). 42 0 0.21) ·1. DOll 3.29() 3.2 90 
8 4u 83. n o.son n.zo 1.000 4.170 4.170 
y 12 39. i) !J. 2i' f) 11.2 Ll 1 .00[1 ~.400 5.400 
10 1 o62. n o.3:;n n.zn 1.rwn 5.960 S.Y60 
11 41~.1] o. 32 n 0.2 () 1 .uoo 7 .12!J 7.1 2 0 
1 2 4Q7.0 f}.3()0 n.zo 1.0on 7.600 7.600 
13 2<S3 .o 0.3:>0 0.20 1 .000 7.410 7. 41 0 
14 21'll. n n. 3:;, o n.zo "I.OOfl 8.070 ~.070 
1~+ 4 99. () 0.3~0 0 .21} 1 .OiJO y .1 50 9.1 50 
1\) 
\Jl 








land- biomase stock land-
ings biom. ings 
158 0.55 521 141 0·55 126 
'--
Weights = t x 103 
Recruitment = 1960-79, R1 = 318 x 106 Stock biomass = 1+ fish 
Spawning stock biomass = 6+ fish 
Exploitation pattern = 1980-82 average. 
l'1anagemen t 
option 










]•85=0 •5 :F83 
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Area: North-East Arctic 
1986 
Total Stock Spawn. 
land- biomass stock 
ings biom. 
49 748 123 
85 702 108 
137 634 87 
0 812 143 
32 770 129 
76 714 112 
186 571 69 





Table 5.1 Nominal catch (tonnes) of SAITHE in Sub-area IV and Division IIIa, 1974-1983 
(Data for 1974-1982 from Bulletin Statistique) 
Country 1974 1975 1976 1977 1978 1979 1980 1981 1982 
:Belgium 33 81 127 107 44 14 13 12 4 
Denmark 8 388 10 149 15 111 17 334 10 372 10 461 10 370 6 454 10 114 
Faroe Islands 581 287 425 318 213 407 1 020 614 746 
France 28 619 24 396 32 552 41 022 38 122 40 983 37 306 42 649 47 064 
German Dem.Rep. 5 816 5 882 2 088 2 430 2 404 1 504 925 - -
Germany Fed.Rep. 20 589 18 622 38 698 26 860 25 982 18 780 11 095 8 246 13 517 
Iceland 5 1 - - - - - - -
Ireland 
- -
119 126 88 
- - - -
Netherl)ds 14 504 8 917 6 101 7 270 5 135 1 466 245 123 36 
Norwayb 9 246 12 483 17 856 14 949 17 627 17 575 47 959 55 882 70 464 
Poland 22 203 35 304 35 819 12 378 5 661 6 104 2 404 698 793 
Spain 308 249 
- - - - - - -
Sweden 1 187 913 1 271 1 275 990 211 342 156 372 
UK ~Engl./Wales 4 353 3 472 6 300 6 822 8 382 6 256 4 879 4 309 5 627 
I UK Scotland) 10 956 8 898 13 034 11 366 14 330 8 257 6 525 6 529 8 136 
USSR 104 500 110 743 83 669 46 385 10 161 2 015 - - -
i 
I Sub-total 231 288 240 397 253 170 188 642 139 511 114 033 123 083 125 672 156 873 
1-
' :By-catch from 
Industrial 
Fisheriej: 
Denmarka 38 BOO 27 800 53 684 1 805 72 493 - - -Norwa~) 3 469 9 878 13 082 4 392 2 494 1 142 363 1 280 5 003 
TOTAL 273 557 278 075 319 936 194 839 142 077 115 668 123 446 126 952 161 876 
:te) Preliminary 
a) Data from national Laboratories 
19s3* 1 
8 ! 


















b) In 1974 estimates of industrial by-catches were included in the Norwegian catches reported to ICES. These 
estimates have later been revised and the sum of industrial by-catch and human consumption landings therefore 
deviate somewhat from the Bulletin Statistique figures. 
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Table 5.6 North Sea SAITHE. 
Effort and catch per unit of effort from 
Norwegian and French trawlers. 
Norwegian Norwegian French 
side trawlers stern trawlers CPUE 





542 194 .38 
721 368 446 5 324 .39 
607 1 355 704 16 918 .36 
619 2 974 782 25 102 .36 
731 3 047 918 42 286 .48 



























At-~RUX. COEf'F. VAt\IATIOfl Ur CATCH iJATA 2 ''} •.) /o 
YEA k 'I Y( 6 19/Y ., •.; oiJ 1Y()I ·1 'lc:.Z ·1 'iuj 
F (I) 0. 31595 0 • .520o 0.34.::1 1).4:::,~;-; 'l.3.)(;·j G. 3) Oil 
AI)E I 2 .5 I+ j 0 1 V 
S(J) {1.'1~4(~ t.l. 4430 0.56/4 f)- ill(, 'I ., • 'Jl, u r; l!.:l2t'J U.'i:>:.>!J U.'llut 
LUG CAfCH RATIO kESIDUALS 
lollY (:,f._;;J <>11/61 ui!<JC. ,~;>_/u:> 
·1 I 2 -11.·1 iH1-n.?:;::>-n.n5::> 1.045-0.5..:>2 _q. (lii l 
2/ s r J • -, '1 ,) u • 4 2 u u • en j -u • o su- u • : n ., 
-LJ .UU2 
?.I 4 Cl.423-0.1);')( n.z-;s-n.J?rJ 0.2oC. IJ.IJU~ 
4/ j 1).?. ~l 6 I:. C. IJ U ll • .52 ) - U • I rJ .5- U • I] (C. (] .LJUo 
5 I 6 fl.1il2 0.154 0.36o-:l. r51 ll.14.3 n.OO/ 
6/ 1 -:J.-54?. ll.UU/ il • 4 I l I 0 • ·1 S .:$ - U • 2 ., Y il. UUo 
71 ~ -'l.43f1 n.S5Y n.nr:Jb '1.11.-;-:J.z:.z n.Oil4 
01 9 -u.uuo o.o·1r-u.u4z 11 • .544-li.YI IJ d.IJUO 
Yl ·1 0 n.n3H-0.440 n.066-~.081 n. 4c n -0.00.3 
., 0/11 
-U.U61-U.4)o-!1.2.1::> O.Silu U.42.1 
-il.IJI).5 
11112 -n.n16 o.1n1-n.3o~ 0.440-0 •. 16) -n.utn 
1 (' 113 ,).235 li.U/Ju-0.415:5 U.4.;1u-IJ.2)U u. uuz 
13/14 -~.219-0.1J~-0.290 0.143 0.5/l D. Ollo 
-O .OIJ4 0. iJi)t 0. OIJl 0. UOJ U.UU::> u.m c:> 
9 lCl 11 12 l3 .,4 





LIST UF H'PUT VJ\P.Ii\DLES F<JR TfHo I !:S ~.rn·'1lCIItJ.J r''\'/l,'U.t 
'JOR 1 H ~ t A S ,uT ~E. 
FIRST YEr,R: IY-54 

























21 u/3"1 .tl 






2 0)). ') 
1 1 <n .u 
443.n 
295.ll 
3 82. n 
44o.IJ 
F A r AGt 
U.UUi' 
il. 1 .) 1 
.) . . ,IJ ':1 
1. {~4) 
U.3Uil 











d .2 u 
n. 2 n 
ll. 2 iJ 




n. ,: ~J 
IJ .2 \.) 
n.zu 
(j .2 iJ 
0.20 
(). 2.) 













'I • OiJfl 
.I .uuu 




11 E I Ul f I I; WUGHT IN 
I-1E Cr\lCri thE sruCK 
kiloqrarn kilogram 
U.31lJ [J. 51 u 
0.)10 rJ.; 1 () 
U.YdU O.'iolJ 
·1. o30 1. o3fl 
2. 31JU ?.3iJU 
::; • 14(1 3. '14rl 
5. 9 /U .s.·nu 




(. 3YU 7.390 
o.u6LJ <.~. o6 U 






















. Species: SAITHE 
1963 1964 
Total 
:F ( 3-6) Stock Spawn. :F (3-6) land- biomass stock 
ings biom. 
163 0.25 1 030 510 0.25 
Weights in thousands of tonnes. 






Spawning stock biomass = fish at age 5+ 






for 1985 Stock Spawn. 
:F ( 3-6) biom. stock 
biom. 





F85=0.2 F83 0.05 
:F85=o.6 F83 O.l.5 
F85=0.8 :F83 0.20 
:F85=1.2 F83 0.30 
-··· 
.I. 




117 1 141 
191 1 050 
195 1 045 
0 1 284 
43 1 232 
123 1 134 
160 1 088 
229 1 004 

















Table 6.1 Nominal catch (tonnes) of SAITHE in Division Va, 1974-1983. 
(Data for 1974-82 from :Bulletin Statistique) 
Country 1974 1975 1976 1977 1978 1979 1980 
:Belgium 2 371 1 638 1 615 1 448 1 092 980 980 
Faroe Isl. 1 712 1 366 :5 267 3 013 4 250 5 457 4 930 
France 94 32 51 - - - -
Germany, 18 627 13 820 1:5 785 10 575 - - -Fed.Rep. 
Iceland 65 169 61 430 56 811 46 973 44 327 57 066 52 436 
Norway 
-
6 5 4 
I 
3 1 1 
U.K. (Engl. 8 845 8 643 6 024 13 - - -& Wales) I U.K.(Scotland) 731 1 021 443 - - - -





3 545 3 582 
- 23 
- -
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Table 6.6. Icelandic SAITHE. 
Calculation of effort from 1978-83. 
--~-- I 
.____, 
Total landings Total I Effort 
Year I Tonnes/hr trawling by trawlers effort I relative (hrs) to 1983 




1979 1.19 37 105 31 179 1.44 
1980 1.22 33 254 27 259 I 1.26 
1981 1.43 31 060 21 719 I 1.01 I 1982 1.35 30 448 24 444 1.13 
I 
I 1983 1.15 27 704 21 580 1.00 
I 
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!able 6.8. Catch predictions ru~d management options. 
Species: SAITHE 
1983 1984 Management 1985 
F Stock ! Spawn. - \Total option Total for 1985 0tock Spawn. 
:F (4-9 ) land- (4-9) ·biomas~ stock F(4-9)\ ~and- biom. stock 
ings i biom. lngB biom. 
\ i 
59 0.34 296 I 156 0.46 I 70 FO.l 289 134 0.16 I 
! I F I max 0.42 
! 
:F 85=F 83 0.34 I 
:F85=o.6 :F83 0.20 I 
I 
:F85=L 2 :F83 0.40 
I 
I F85=L 4 :F83, 0.47 
i 'ss=L6 FsJI 0.54 I 
I \ 
Weights in thousand tonnes. 
Recruitment 1984 R~ = 49 millions, 1985 and 1986 R3 Stock biomass: fisfi at age 3+ 
37 millions. 
Spawning stock biomass on maturity ogive. 












Area: Iceland (Div. Va) 
I 1986 





313 I 153 
331 168 
305 147 





Table 7.1. Nominal catch (tonnes) of SAITHE in Sub-area VI from 1974-83. (Data for 1974-82 from BuU.letin Statisti~ue.) 
Country 1974 1975 1976 1977 1978 1979 1980 
:Belgium 209 21 95 - - 1 2 
Denmark 
- - 3 - - - -
Faroe Islands 6 6 7 11 - 14 4 
France 22 802 19 9_46 29 216 19 686 21 519 15 662 15 427 
German Dem.Rep. 
-
8 3 - - - -
Germany, Fed.Rep. 16 481 511 254 604 131 49 
Ireland 
- - 375 240 266 246 295 
Iceland - + - - - - -
Netherlands 124 702 547 531 623 256 91 
Norway 22 10 17 91 122 20 62 
Poland 125 164 91 - - - -
Spain 1 862 1 882 1 012 346 - - -
U.K. (Eng. & Wales) 1 333 1 571 l 560 2 758 3 193 1 765 l 594 
U.K. (N. Ireland) 3 12 13 9 27 11 9 
U.K. (Scotland) 9 527 6 131 5 807 4 628 5 181 3 602 2 902 
USSR 269 15 2 550 - - - -
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Table 7,6 West of Scotland SAITHE. Calculation of 
international fishing effort. 
Effective CPUE Total Effective inter-
YEAR (France) landings national effort 
1974 .16 36 298 227 
1975 .13 30 949 238 
1976 .14 41 809 246 
1977 .12 28 554 238 
1978 .12 31 535 263 
1979 .12 21 708 181 
1980 .11 20 435 186 
1981 .12 22 003 183 
1982 .17 23 722 140 
1983 .17 26 127 154 
Table 7 •7 
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Table 7.8. Catch predictions and management options. 
Species: SAITHE Area: West of Scotland (SA VI) 
1984 Nanagemen t I 1985 1986 
option 1 
Stock \ Spawn. F \ Total for 1985 j Stock Spawn. F j Total I Stock Spawn. 
biomas~ stock (3-6)1 ~and- I uiom. stock (3-6) l land- I biornass stock 
biom. llngs i 




:W 85=0 I 
I 
- - I :85=0.2:8~\ 
I F 85=1. 4F 83\ 
I 
F85=2.0F83 
I F 85=F 83 
: 
I ! I 
Weights in thousands of tonnes. 
Recruitment 1984-86, R1 = 26 000 tonnes. 
Stock biomass: fish age 1+. 
Spawning stock biomass: fish aged 5+ 
Exploitation pattern 1984-86 based on 1983. 
biom. I ings biom. 
130 0.18 21 192 129 
0.29 32 178 119 
I 
0 I 0 217 I 148 
\ 
l 
I o.o4 5 I 
211 I 143 
\~ 33 178 119 0.43 45 164 109 
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Table B.l Catch and effort by various fishing fleets at Farces for COD, HADDOCK, SAITEE and total 
catches including all .fleet categories. 
TRAWLERS <400 !D' TRAWLERS 400-1000 13P TRAWLERS > 1000 13P PAIR TRAWLERS< 1000 13P PAIR TRAWLERS> 1000 13P 
I CATCH CATCH CATCH I CATCH I CATCH 
YEAR Effort HAD- Effort HAD- Effort COD J HAD-
Effort HAD- Effort HAD-COD DOCK SAITHE COD DOCK SAITEE . DOCK SAITEE COD DOCK SAITEE COD DOCK SAITHE 
1973 29 2 343 779 l 155 42 
1974 31 2 660 B05 4 557 lll + BB 6 
1975 37 3 B42 l 255 ll l B79 326 l 761 75 
1976' 29 4 170 929 I 16 2 732 40B 5 650 2lB 
1977 l 2B 3 B20 549 
r 
3 322 754 456 7 l 127 391 915 
l97B 34 3 73B 497 5 60 6 366 l 537 3 B66 16 l 352 790 6 595 
1979 43 2 990 417 4 6B 4 9B5 l 252 7 204 21 l 997 B76 10 606 ! 
l9BO 26 2 3B3 B62 l 5 34 2 3lB 2 299 5 7B6 36 2 07B l 72B 10 065 12 659 2 4BO 
.,, I ,., l9Bl 29 l 926 77B l 6 32 2 723 l 654 6 644 43 2 120 l 192 10 5B6 12 754 564 3 915 4 3 095 
l9B2' 25 l 697 7B7 l 16 32 3 430 l 725 4 432 26 I',, , ,, B 5Bl 15 555 l 244 6 163 10 9Bl 764 4 979 
l9B312B 3 614 634 B7B, 44 7 969 l 272 6 617 37 4 7911 74B ll 573 22 5 35B 2 4B9 6 005 13 1550 l l9B 7 592 I I i 
LONGLINERS <lOO GRT LONGLINERS >100 GRT 1J. K. TRAWLERS TOTAL CATCH I 
CATCH CATCH I CATCH INCLUDING ALL FLEEr CAT:m<JRIE:l 
YEAR Effort ~~ I SAITEE Effort HAD- Effort HAD- --I COD COD DOCK SAITHE COD DOCK SAITEE COD HADDOCK SAITEE 
1973 27 2 Bl6 3 037 2 120 39 B6 9 570 5 l6B 22 3Bl 14 BB7 57 431 
1974 25 2 469 3 205 4 211 154 106 0 356 6 616 24 5Bl 13 405 47 lBB 
1975 39 4 716 5 907 17 l 2B2 B16 9B 10 2B7 6 401 36 775 lB 302 41 576 
1976 49 B 509 B 279 31 2 120 1 409 95 7 546 B 222 39 799 24 035 33 065 
1977 40 B 567 13 447 61 31 1 929 2 133 20 64 4 880 3 983 34 927 24 540 34 835 
l97B 40 6 01B 10 220 13 19 1 682 l 617 6 22 1 978 415 26 585 16 124 28 138 
1979 31 5 258 6 932 23 30 l 037 1 128 23 8 910 242 23 112 ll 597 27 246 
i 1980 33 6 437 6 210 117 28 1 891 l 035 40 + 771 + 20 513 14 123 25 230 






Table 8.2 Demersal stocks at Farces 
F year 
Fs3 
YEAR SAITBE COD HADDOCK 
1977 3.83 0.88 0.98 
1978 0.93 0.82 0.85 
1979 0.63 0.94 0.80 
1980 0.67 0.79 0.84 
1981 0.69 0.88 0.82 
1982 0.86 0.88 1.12 
1983 1.00 1.00 1.00 
---
1979-1981 0.66 0.87 0.82 
Table 9.1 Nominal catch (tonnes) of SAITHE in Tiivision Vb, 1974-1983 
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Table 9.7 Results of predictions. 










option for Stoc}; Spa>m. 
F Catch biom. stock 
(4-8) biom. 
0.45 42 F85 = 0 
F0.1 164 98 
F85=o.s Fs3 




Weights in thousands of tonnes 
Recruitment 1983-86 R1 = 27.2 millions 








Spawning stock biomass: fish at age 5 and older 
Exploitat~on pattern 1984-86 based on 1983 
1986 
Stocl; Spa.,·n. 
Catch biom stock 
biom. 
0 199 130 
19 178 llO 
33 162 95 
39 154 88 
46 147 82 
Table 10.1. Faroe Plateau COD. Nonunal catches by countries, 1974-1983 (tonnes) 
(Data for 1974-1982 from Bulletin Statistique). 
Faroe 
Year Islands 
1974 12 541 
1975 22 608 
1976 28 502 
1977 28 177 
1978 24 076 
1979 21 774 
1980 19 966 
1981 22 616 
1982 21 387 
1983** 37 916 



























Nor\vay Poland England Scotland 
446 320 2 879 7 516 
1 353 432 2 538 7 815 
1 282 496 2 179 5 491 
864 - 811 3 291 
245 - 518 1 460 
274 - 263 661 








- - 7 
Others TOTAL 
20 24 581 
90 36 775 
67 39 799 
2 34 927 
2 26 585 
-
23 112 ~ 
-
20 513 I 
- 22 963 
- 21 484 
- 38 119 
Table 10.2. Farce Bank COD. Nominal catches by countries, 1974-83 (tonnes). 
(Data for 1974-82 from Bulletin Statisti~ue) 
Year I Farce France 
Isl. 
1974 696 :;e) 
1975 378 81 
1976 457 72 
1977 851 219 
1978 4 194 :;e) 
1979 1 273 :;e) 
1980 724 :;e) 
1981 975 -
1982 2 184 -
1983**) 2 284 













Norway Poland UK UK 
England Scotland 
- - 829 503 
- - 749 804 
1 
- 877 912 
99 - 9 780 
183 
-
2 1 071 
33 
I 
- - 677 
54 - 85 340 
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Table 10.7 
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COD FAKOE PLATEAU 
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LAST Y~AR: 19g6 
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Table 10,8 Results of predictions. 
Species: COD Area: Faroe Plateau· 
1984 1985 1986 
Management 
Stock Spawn. option f'or Stoc~ Spawn, 
-
Stock Spawn, 
biom, st<;>ck F Catch biom. stock F(3-.6) Catch biom stock 
biom. (3-6) biom, biom. 
1_45 90 0.42 37 
'F85 = 0 137 82 0 0 169 112 
FO.l 0,13 12 155 98 
F 0.26 23 142 86 max 
'F85= o.8 "F83 0.33 29 136 80 
'F85= 'F83 0.42 35 129 73 
F85= 1.2 'F83 0.5 40 122 68 
~-~=~-
Weight in thousands of tonnes 
Recruitment. 1983-86 Rl = 22.7 millions 
Stock biomass: fish at age 1 and older 
Spawning stock biomass: fish at age 4 and older 
Exploitation pattern 1984-86 based on 1983. 
Table 11.1 Farce Plateau HADDOCK. Nominal catches by countries, 1974-83 (tonnes). 
(Data for 1974-82 from Bulletin Statistique) 
Year Faroe France 
Islands 
1974 4 538 1 461*) 
1975 8 625 2 173 
1976 12 670 2 472 
1977 19 806 623 
1978 15 539 71*) 
1979 11 259 50*) 
1980 13 633 31*) 
1981 10 891 113 
1982 10 319 2 
1983**) 11 898 
-














Poland UK UK Others 
England Scotland 
685 1 044 5 572 30 
544 1 505 4 896 383 
448 1 551 6 671 181 
5 707 3 278 26 
- 48 367 -
- 35 212 -
-





















Table ll.2 Faroe :Sank HADDOCK. Nominal catches by countries, 1974-83 (tonnes). 
(Data for 1974-82 from :Bulletin Statistique) 
Year Faroe France GE~rmany Norway Poland UK UK Other
s 
Islands 
1974 273 :;e) 
1975 132 125 
1976 44 70 
1977 273 77 
1978 2 643 3€) 
1979 716 :;e) 
1980 690 :;e) 
1981 1 103 :;e) 
1982 1 153 -
1983** 967 
3€) Catches included in Vbl• 
:;e:;e) Preliminary. 
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921 1 182 -
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Table 11.8 Results of predictions. 
S.t·r.._..cies: H.4.Dl10CK Area: Fa1·oe Ar'ea 
I _______ 1_9_8_4--------------r---------,.----------19_8_5----------~-----l-9_8_6--~ Management Stock Spawn. _ option for Stoc} Spawn. ~ Stocl Spawn. 
biom. stt;>ck F Catch 1985 biom, stock !F (4:-6 ) Catch biom stock biom. (4-6) biom. biom. 
83 58 0.28 12 
'F85 = 0 
F85= 0,8 F83 
F85= 'F83 
FO.l 88 
f85= 1.2 f83 
F 
max 
Weights in thousands of tonnes 
Recruitment 1983-86 R1 = 37.2 millions 







Spawning s'tock biomass: fish at age 3 and older 
Exploitation pattern 1984-86 based on 1983 
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Figure 4.1. F I S H S T 0 C K S U M M A R Y (Stock) North-East Arctic SAITHE 
A 'Trends in yield and fishing mortality (:F) B Trends in spa1vning stock biomass 
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Figure 6 .1 . F I S H S T 0 C K SUMMARY (Stock) Icelandic SAITHE 
A 'Trends in yield and fishing mortality (F) 
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Figure 7.1 F I S H S T 0 C K S U M M A R y (Stock) West of Scotland SAITHE 
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Figure 10.1 F I S H S T 0 C K SUMMARY (Stock) Faroe Plateau COD 
A Trends in yield and fishing mortality (F) 
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Figure 11.1. F I S H S 'I' 0 C K SUNMARY (Stock) Faroe HADDOCK 
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APPENDIX 
COMMENTS ON Y/R ANALYSIS FOR WEST OF SCOTLAND SAITHE 
In common with a number of other stocks, natural mortality for West 
Scotland saithe is assumed to take a value of 0.2. Although this 
assumption is a desirable expedient for consistency in the absence of 
contrary evidence, it is important to appreciate the consequences of 
the assumption for Y/R analysis, if this model is to take an active 
role in management recommendations. The following assessment is 
offered as an illustration. 
The hypothesis that M = 0,2 can equally be replaced by M = 0.1 with 
no loss of validity. A YPA was therefore run with a natural mortality 
of 0.1 and tuned in precisely the same way as that given in the main 
assessment (Section 7). The results of this YPA are given in 
Appendix Tables 1 and 2. It should be noted that this analysis gives 
almost identical status quo catch predictions in 1984 and 1985 of 
24 000 tonnes when compared to the main assessment (Section 7). The 
Y/R curve (Appendix Figure 1), however, gives quite different results 
and implies that the stock is considerably overfished. The sensitivity 
of the analysis to arbitrary assumptions should be borne in mind when 
using biological reference points, 
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Appendix Table 3 
West of Scotland SAITHE. Estimates of 
biological reference points under two 
assumptions of M. 
FO.l F F83 max 
0.10 0.15 0.34 
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